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Structural Changes in Myosin Binding Protein C in Different Biochemical Conditions Fa-Qing Zhao, Kyounghwan Lee, Roger Craig. UMass Medical School, Worcester, MA, USA. Myosin binding protein C (MyBP-C) is an accessory protein of the thick filaments of vertebrate striated muscle. Its function in skeletal muscle is not yet understood, but it is known to modulate contractility in the heart. Defects in MyBP-C lead to both skeletal and cardiac muscle disease. MyBP-C is an elongated molecule consisting primarily of a linear array of 10 (skeletal) or 11 (cardiac) immunoglobulin-and fibronectin-like 10 kDa domains. In addition to binding to the thick filament via its C-terminus, MyBP-C can also interact with myosin subfragment-2 and with actin via its N-terminus. MyBP-C is observed in EM images of sarcomeres as a set of up to nine transverse stripes, 43 nm apart, in each half of the A-band. Electron tomography of skeletal muscle in the relaxed state suggests that these stripes are due to extension of MyBP-C from the surface of the thick filament to the thin filaments, to which it binds. To investigate whether MyBP-C might change structurally in different physiological states, we have carried out experiments on isolated myofibrils and A-segments (A-bands free of thin filaments) to determine the appearance of the stripes under different biochemical conditions. Preliminary results suggest that in myofibrils (where thin filaments overlap thick filaments), stripes are present in both relaxed and rigor states, although they are less prominent in rigor. In A-segments (lacking thin filaments), stripes are common in the relaxed and activated (ATP/high Ca 2þ ) states, but weak or absent in rigor. The results are consistent with a model in which the N-terminus of MyBP-C binds to actin filaments when they are available, and to myosin subfragment-2 when they are not. Autosomal dominant mutations in myosin binding protein C (MYBPC3) account for up to 30% of myofibrillar mutations causing Hypertrophic Cardiomyopathy (HCM). We used SPontaneous Oscillatory Contractions (SPOC) to compare the performance of isolated cardiomyocytes from heterozygous MYBPC (þ/-) and homozygous MYBPC (-/-) and wild type (þ/þ) mice. Our aim is to identify changes in their contractile parameters. SPOC is a physiological state that is intermediate to full contraction and relaxation. The stable auto-oscillatory properties of SPOC are well suited to precise measurements of contraction and relaxation. Preliminary evaluations reveal there is: (1) a progressive prolongation in both the relative lengthening and shortening periods from MYBPCþ/þ to MYBPCþ/-and MYBPC-/-; (2) MYBPCþ/-exhibits faster rates of lengthening than MYBPCþ/þ; (3) MYBPC-/-displays significantly depressed rates of shortening compared to MYBPCþ/-and MYBPCþ/þ. These findings suggest significant systolic dysfunction in MYBPC-/-associated with severe hypertrophic remodelling. Perhaps, more importantly MYBPCþ/-exhibits diastolic dysfunction consistent with previous reports examining SPOC in human HCM at the 56th Biophysical Society Meeting. We conclude that SPOC can objectively assess the functional state of heart muscle fibres in this mouse model. 3 Bosch Institute, University of Sydney, Sydney, Australia. Calcium binding to thin filaments is a major element controlling active force generation in striated muscles. Recent evidence suggests that processes other than Ca 2þ binding, such as phosphorylation of myosin RLC also controls contraction of vertebrate striated muscle [1] . Electron Paramagnetic Resonance (EPR) studies using nucleotide-analog spin label probes showed that dephosphorylated myosin heads are highly ordered in the relaxed fibers and have very low ATPase activity. This ordered structure of myosin cross-bridges disappears with the phosphorylation of RLC [2] . The slower ATPase activity in the dephosphorylated moiety has been defined as a new super-relaxed state (SRX) [1] . It can be observed in both skeletal [3] and cardiac muscle fibers [4] . Given the importance of the SRX which suggests a novel pathway of regulation of skeletal muscle, we aim to examine the effects of phosphorylation on cross-bridge orientation and rotational motion. We find that: (1) relaxed cross-bridges are statistically better ordered in muscle where the RLC is dephosphorylated compared to phosphorylated RLC; (2) during relaxation, phosphorylated and dephosphorylated cross-bridges rotate equally slowly; and (3) during isometric contraction, phosphorylated cross-bridges rotate considerably faster than dephosphorylated ones.
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